Cerebral glucose utilization in rat brain during phenobarbital withdrawal.
The phenobarbital withdrawal syndrome in rats is characterized by tremors, arched back, weight loss and hyperactivity. This syndrome is shown to be associated with both general and localized increases in cerebral glucose utilization. An increase in glucose utilization (significant at the P less than or equal to 0.001 level) was observed in 72% of the 57 structures examined. Increases in glucose utilization of greater than or equal to 180% of control values were noted in structures associated with the motor system (columns in the frontal sensorimotor cortex, globus pallidus, dentate nucleus of the cerebellum and ovoid areas in the cerebellar vermis), thalamic nuclei (lateral and posterior), dorsal lateral geniculate, mammillary body, cingulate cortex, locus ceruleus, and cerebellar flocculus and paraflocculus. The structures showing the greatest increase in glucose utilization were cerebellar paraflocculus (257% of control), columns in the frontal sensorimotor cortex (247% of control) and ovoid areas in the cerebellar vermis (223% of control). Areas of the brain that have been described as cell body areas for serotonergic (raphe), noradrenergic (locus ceruleus), dopaminergic (substantia nigra, zona compacta) and GABAergic (globus pallidus) neurons also showed increases in glucose utilization. The pattern of cerebral glucose utilization accompanying the phenobarbital withdrawal syndrome in rats contrasts with that for morphine withdrawal and exhibits both similarities and differences with respect to ethanol withdrawal.